This study aims to analyze the forecasting of energy consumption in the Construction and Materials sectors. The scope of the study covers the forecasting periods of energy consumption for the next 10 years, 2017-2026, 20 years, 2017-2036, and 30 years, 2017-2046, by using ARIMAX Model. The prediction results show that these models are effective in the forecast measured by RMSE, MAE, and MAPE. The results show that from the first model (2,1,1), which predicted the duration of 10 years, 2017-2026, indicates that Thailand has increased an energy consumption rate with the average of 18.09%, while the second model (2,1,2) with the prediction of 20 years, 2017-2036, Thailand arises its energy consumption up to 37.32%. In addition, the third model (2,1,3) predicted the duration of 30 years from 2017 to 2046, and it has found that Thailand increases its energy consumption up to 49.72%.
INTRODUCTION
Thailand has continued to grow economically after the crisis from 1997 to 2016. In fact, Gross Domestic Product or GDP has an average growth rate of 5.5% per year [Asian Development Bank (ADB) 2014], while the amount of energy consumption is increasing continuously, especially in the construction sector with the rate of change is as high as 41.43 percent in 2016 compared to 1997. In addition, other economic sectors have continually changed, like manufacturing sectors, transportation sectors, and agricultural sectors, and they are increased by 20.07%, 22.96%, 20.07%, and 15.78%, respectively, as shown in Hence, the major problem Thailand is currently encountering is that there are no clear short-term and long-term plans and policies for the energy conservation and environmental protection [ 
MODEL AND METHODOLOGY

ARIMAX Model
The model ARIMAX consists of four parts, namely Auto Regressive (AR), Integrated (I), Moving Average (MA), and Exogenous Variable. The model has the following details. 1. Auto Regressive (AR). The general characteristics of Auto Regressive of order p are as follows: ARIMAX model is the model adapted from ARIMA Model. The reason is that when designate เdependent variable to be energy consumption (t) and independent variable are various, such as energy consumption (t-i), population and GDP growth. Therefore, in order to be accurate model and good result of forecast of energy consumption in the future, the researcher chose to use the ARIMAX Model [Sutthichaimethee and Ariyasajjakorn 2017] which has the following details.
Steps for making the modeling and forecasting are as follow: 
Covariance:
From the equation (3), (4), and (5), it can be found that g k is covariance between Y t -Y t+k , which has the distance between two values of Y, but it does not depend on time. It can be seen in the case of random variables be stationary stochastic process. Probability distribution will not change in each time. It is the expected value and constant variance in case of e t lacks property of being White Noise. That is it has the property of autocorrelation, which is having the high correlations or higher order autoregressive process. Therefore, a test in the form of Augmented Dickey Fuller (ADF) is needed. The form of equation has added the lagged variables in the higher level to eliminate the Autocorrelation, Heterosckasticity, and Multicollinearity as follows:
From the mentioned equations, the value of p was sent to be the lagged values of first difference of the variable by testing the Unit Root with the Augmented Dickey Fuller method as follows:
From the equation above, three problems were taken into account, especially the autocorrelation in et was set to have the property of White Noise which is the Error Term has the mean of 0 and constant under the following hypotheses: 
From the approach of Johansen and Juselius, test must be conducted to find Co-integrating Vectors of variables X t in VAR Model. It is necessary to find the most suitable Lag to verify VAR Model. It is popularly done by considering the Likelihood Ratio Test of Sims (1980) or the approach of Minimum Final Prediction Error Test Akaike which has the following steps.
Step 1. Set the equation needed testing which is based on Vector Autoregressive Model (VAR), for example,
Step 2. Test to find the number of Lag that is suitable for the set equation.
Step 3. Co-integrating Vectors between variables in the model and find the rank of metric p which is equal to Rows or Columns that is independent of p
Step 4. Use two types of statistical tests to find the number of Co-integrating Vectors (r) inside the model such as Trace Test and Maximum Eigenvalue Test. The testing of both often go together in order to check for accuracy 3. Estimate the model to create the Best Model.
That is independent variable must show true influence on dependent variables. The impacts are considered from the value of tau-statistics which must have significance of difference at the level of 5%, 10%, and 15%.
Bring the created Best Model to test for problems of three types. The first is Autocorrelation
Testing for Autocorrelation by using Lagrangian Multiplier Test -LM test
LM Test is used in case the equation has lagged variables of the dependent variables appear to be independent variables. It cannot be tested with Durbin-Watson. Besides, the LM can be used to test in case Error Terms have autocorrelation problem in high level. The following is the testing methods. 
RESULTS AND DISCUSSION
The results of the forecasting model of the Energy consumption (EC), Population growth (Population), and GDP per capitaare (GDP) classified by each category of the production. This research can be summarized as follows:
Unit Root Test: with the Augmented Dickey-
Fuller test is shown in Table 1 as below;
The ADF Test Statistic at level of all variables has a variable unit root component or Non Stationary i.e. the value calculated from the ADF, are all lower than the critical value. From the table at the significance level of 1%, 5% and 10%, so that it must be to qualify as Stationary by the difference moment. This research found that all variables Stationary at the first differencing included Energy consumption, Population growth, and GDP per capita. The value of the test based on the "Tau-test" is greater than the all "Tau-critical" at the first difference, results in Table 2 .
Result of the Co-integration Test
The result in Table 2 bring all variables are Stationary at the first difference to test Co-integration by using the method of "Jansen Juselius" shown in Table 3 .
As the results, "Co-integration test" showed that model is a Co-integration because of the Trace Test is 270.78, which is higher than the critical value at significance level of 1% and 5%, the Maximum Eigen value test at 198.45 which is higher than the critical value significance level of 1% and 5%.
3. The result of ARIMAX Model 1) ARIMAX Model 1 (2,1,1) Δ ln(EC) t = -0.31 + 3.46Δln(EC)** t-1 + + 3.14Δln(EC)** t-2 + 5.78Δln Population** t-1 + + 6.15Δln(GDP)** t-1 + 2.77MA** 1 + 2.78ECM** where ** is significance α = 0.01, * is significance α = 0.05, R-squared is 0. , and model 3 were tested the effectiveness of the model compared with actual value found that both models are highly effective with the low deviation can be used to decision making that shown in MAPE equal to 1.01, 1.11, and 1.78, respectively, (less than 3%) and test results showed that correlogram, the modeling value, can be used as the best model for predicting and forecasting the lowest tolerances value.
After reviewing the literatures from many sources, such as Jain (2010) 
CONCLUSION
From the study with the use of ARIMAX Model, it has found that model 1 with the forecasting period of 10 years, 2017-2026, gives the rate of energy consumption increased by 18.09%, while model 2, forecasted in the year of 2017 until 2036, indicates an increase in the energy consumption rate of 37.32%, and model 3, predicted within the period of 2017 until 2046 deemed to increase 49.72%. The outcomes from this study can be seemingly incorporated into both shortterm and long-term national policies planning. Plus, the researcher has verified the accuracy of the actual data (Actual Data) and the quality of MAPE, and RMFE models. Moreover, any vulnerable element towards spurious, such as Autocorrelation, Heteroskedasticity, and Multocollinearity, has also been eliminated. To Thailand, it is necessary to apply the study's model, that has been developed to achieve the maximum benefit. It should also be used for planning and decision-making to determine the country's policies in both short-term and long-term period. To achieve a sustainable development of the country, Thailand must ensure and secure these three elements: a growing economy, a better environment, and a better-living society. If any of these is missed out, then the sustainable development will not take place.
